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Chess 

Originated in India or Persia 
between 400 and 600 A.D., 
chess is the classic game of 
strategy. The "master" player 
immobilizes or checkmates 
the opposing King. 
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1^ you were to take up a new 
game— chess, tor example— 
what would you do'^ Learn 
the basic objectives, lules, 
and moves and then begin to 
play'? Probably But you'd 
soon discover that mastering 
a game of skill like chess re- 
quires much more So you 
might read a book, take a 
lesson, watch experts play 
or engage in similar activities 
to improve your knowledge 
of the game You would real- 
ize that to beconne a chess 
"nnaster." you need to spend 
time both playing the game 
and learning about it 

The study of engineering 
can be likened to a game To 
become a "n^.aster" student 
you must not only play the 
game— I e , be a student— 
you must also devote time 
and energy to learning how 
to play It 

The first step in playing 
the game of becoming an 
engineer is to get a clear 
picture of what is required to 
become one You may have 
been told that engineers 
must like mathematics, be 
interested in how things 
work, or be good at visualiz- 
ing objects in three dimen- 
sions Although skills in 
these areas are certainly 
useful, having them alone 
doesn't make a person an 
engineer, and many excel- 
lent engineers are not strong 
in ail these areas 

So whai IS required to be 
an engineer'? Very simply, 
you become an engineer 
when you graduate with a 
degree in engineering And 
what does that mean'? It 
means you have passed a 
prescnbed set of courses— 
which, in turn, means you 
have passed earh course in 
the prescribed set And what 
IS required to pass each 
course'? Mostly passing a 
series of lests or exams And 



to pass a series of tests, you 
must pass each test one at a 
time So by breaking it down 
this way, you can sej that to 
become an engineer you 
must become a master at 
prepanng for taking, and 
passing tests 

Of course this is easier 
said than done, as many 
other factors are involved 
You must get your life situa- 
tion together so that you are 
not overburdened with prob- 
lems and distractions You 
must deve'op a high level of 
commitment and motivation 
so you are willing to make 
the necessary choices and 
personal sacrifices You 
must appreciate the value of 
a technical education and 
know why you want to be an 
engineer You must learn 
how the educational system 
works and how to be effec- 
tive as a studenr 

The purpose of this book 
IS to give you some ideas 
and perspectives on those 
and other issues which you 
must address in order to be 
ar effective student Th^ 
book focuses on the noi*- 
academic aspects of being a 
student It will not increase 
your knowledge of mathe- 
matics or chemistry or phys- 
ics, but It can aid you in 
adjusting your attitude and 
approach so that you will be 
able to learn these subjects 

The ideas presented here 
will not be absorbed by one 
reading nor, in fact, is it suffi- 
cient merely to understand 
them intellectually Rather if 
they are to benefit you you 
must set out on a process of 
internalizing as many of 
them as suit your particular 
needs This process will only 
occur over time and only by 
epeated reinforcement 
through self study, discus- 
sion with friends, peers, par- 
ents, or mentors, and 
experimentation 



Fighting Serpents 

The Zuni Indians in sixteenth 
century New Mexico played 
Fighting Serpents on the flat 
roofs of their homes. To win, 
a player captures the opposi- 
tion's 23 pebbles or pottery 
shards. 



Develop a Clear 
Picture of Why You 
Want an Education: 
Motivate Yourself 



Why do you wanj an educa- 
tion'? Perhaps you are doing 
it to please your parents or 
because you don't know 
what else to do How impor- 
tant IS It to you to graduate'? 
How strong are your motiva- 
tion and commitmenf? 

Even the most brilliant stu- 
dent will not succeed without 
a high level of commitment 
Over my years of working 
with siudents I have seen 
many highly capable stu- 
dents fail I also have seen 
many students with average 
or even below-average abil- 
ity make it The difference is 
determination 

The fact that you have 
been accepted by your uni- 
versity as an engineering 
major is a strong indication 
that you can make it The 
only obstacle that will keep 
you from succeeding is you 
You must believe in yourself, 
believe that you can do it 
Take on a positive, deter- 
mined attitude Know that 
you can make it Astronaut 
Ron McNair, a victim of the 
tragic Space Shuttle acci- 
dent, gave a wonderful and 
inspiring talk at the 10th An- 
niversary Banquet of the Mt- 
pority Engineering Program 
at California State University. 
Northridge He compared his 
graduate study at MIT to a 
five-round fight He was 
knocked down several times 
but he picked himself up and 
in the end he was victorious 
The point is that even the 
most successful people ex- 
perience setbacks and fail- 
ures They achieve success 
because they refuse to let 
setbacks stop them Like a 
f'ghter who gets knocked 
down, don't let setbacks de- 
feat you Believe in yourself, 
motivate yourself, be persis- 



tent and determined, and 
you. too, be vctorious m 
the end 

Where do you get your 
comrnitment'^ How do you 
motivate yourself when the 
going gets tough'? One thing 
that helps is to keep in mind 
a clear picture of why you 
want an education Define 
for yourself what you expect 
your education will do for you 

If your ideas about the 
value of an education are 
vague, try asking educated 
people what their education 
means to them Sometimes! 
feel frustrated when 1 see 
students who are blowing 
their chances for an educa- 
tion I want so much to have 
them know how much my 
education has meant to me I 
have had so many unique 
and rewarding experiences, 
so many challenges, so 
many opportunities I've 
been paid well to do work I 
enjoy I have been able to 
travel, write, speak, teach, 
and influence others I have 
gotten to know many inter- 
esting people I have had op- 



tions and choices and 
control over where 1 live and 
what I do I can hardly imag- 
ine going through life without 
an education 

Applying yourself lo get- 
ting ?n education is an in- 
valuable investment in your 
future At Cal State North- 
ridge. each parhcipant in the 
Minority Engineering Pro- 
gram IS given a motivational 
button with the logo shown 
below The clenched fist 
holding the slide rule sym- 
bolizes the power that 
comes to an individual 
through a technical 
education 

The motto "No deposit, no 
return" reminds us, however, 
that this power does noi 
come without a "deposit " 
Getting a college education 
IS not easy, and majoring in 
engineering is even more 
difficult Without a doubt, the 
"deposit' you must make as 
an engineenng major ib a 
rigorous, demanding one 
But I guarantee that you will 
be paid back for that invest- 
ment many, many times over 
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Learn as Much as 
Possible About 
Engineering as a 
Career 



An important aspect of de- 
veloping your commitment to 
engineering study is increas- 
ing your awareness of engi- 
neering as a profession and 
the opportunities and re- 
wards which you will receive 
if you are successful in grad- 
uating After all, how can you 
expect to make the neces- 
sary "deposit" unless you 
have a clear picture of what 
the "return" is and what it will 
do for you'^ 

I am often asked the 
question, "What is engineer- 
ing'?" I must admit, I still 
have difficulty responding 
The reason is that engineer- 
ing IS so many different 
things The standard defini- 
tion IS that engineering is 

"the profession in ^hich a 
knowledge of the mathe- 
matical and natural sci- 
ences, gained by study 
experience, and practice, 
IS applied \Nith judgment to 
develop ways to utilize, 
economically, the mate- 
rials and forces of nature 
for the benefit of 
mankind "^ 

But engineers do so many 
different things and perform 
so many different functions 
that no simple definition is 
adequate 

You are probably aware 
that engineers are classified 
by their fundamental aca- 
demic area We have electri- 
cal engineers, mechanical 
engineers, civil engineers, 
chemical engineers, and in- 



^Defmition formulated by The Ac- 
creditation Board for Engineering 
and Technology (1982), con- 
tained in Engineenng as a Career 
by Ralph J Smith, Blame R 
Butler, and William K Le Bold 
(New York McGraw-Hill, Inc , 
1983). page 8 



dustnal engineers These are 
the five largest so-called 
"traditional" areas of engi- 
neering There are also more 
specialized, non-traditicnal 
fields of engineering 

Nuclear engineers, petro- 
leum engineers, biomedical 
engineers, ocean engineers, 
aerospace engineers, and 
mining engineers are exam- 
ples of these Unless you 
have a strong interest in one 
of the non-traditional areas, I 
would suggest at the unde - 
graduate level that you stick 
with one of the traditional 
areas Job opportunities in 
the non-traditional areas 
tend to have more extreme 
ups and downs, whereas 
with an electrical engineer- 
ing degree, for example, you 
are qualified to work in the 
aerospace, nuclear, biomedi- 
cal, or numerous other 
industries 

Engineers are also classi- 
fied by job function We have 
analytical engineers, design 
engineers, test engineers, 
development engineers, 
sales engineers, and field 
service engineers The work 
of analytical engineers most 
closely resembles what you 
do in school But only about 
ten percent of all engineers 
fall into this category, point- 
ing out that engineering 
study and engineering work 
are generally quite different 
If you are imaginative and 
creative, design engineering 
may be for you If you like 
laboratories and conducting 
experiments, you might con- 
sider test engineering If you 
like to organize ana expedite 
projects, loo'' into becoming 
a development engineer If 
you are persuasive and like 
working with people, look 
into sales or field service 
engineering 

If you are successful as 
an engineer and have strong 
leadership skills, within a few 
years of graduation you 
could very well move into 
management Opportunities 
exist primarily in two areas 
line management and proj- 
ect management 
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In a company, the techni- 
cal staff IS organized into an 
engineering "line" organiza- 
tion Ten to fifteen engineers 
an managed by a unit su- 
pervisor several umts are 
managea by a group man- 
ager This rganizational line 
goes on to department man- 
agers, to the chief engineer 
or engineering vice presi- 
dent, and finally to the presi- 
dent Often the president of a 
technical company is an en- 
gineer who worked his or her 
way up through the line 
organization 

Project management is a 
little different, as the staff is 
organized according to a 
specific project or assign- 
ment At the head of each 
project IS a project manager 
For a small project, the proj- 
ect manager may oversee 
the entire project, for larger 
projects, the project man- 
ager will be assisted by a 
project management staff 
which could range in size 
from one person to several 
hundred peopio The role of 
the project management 
staff IS to see that the project 
IS completed successfully, 
on time, and within budget 
One of their major responsi- 
bilities IS to oversee the work 
of engineers assigned to 
their project from the line 
organization 

Your engineering degree 
can lead you to many other 
career paths Law schools 
and medical schools con- 
sider an engineering degree 
excellent preparation for the 



rigors of their programs A 
master's degree in business 
administration (MBA) follow- 
ing an undergraduate degree 
in engineering is excellent 
preparation for careers in 
management, marketing, and 
sales Graduate study in en- 
gineering can lead you into 
research work in industry or 
a rewarding career in univer- 
sity teaching 

The important point is that 
engineering is not one thing 
but rapresents a broad range 
of upportunities, each requir- 
ing different attributes and 
each offering d'fferent re- 
wards This section is in no 
way intended to give a com- 
plete presentation on engi- 
neering as a career but 
merely to stimulate your in- 
terest in learning nnore about 
the varied opportunities 

Learning about engineer- 
ing will be a lifelong process 
but It should begin now Take 
advantage of every oppor- 
tunity that presents itself 
Attend seminars, go on field 
trips to industry, talk to indus- 
try representatives at career 
day programs Learn from 
your professors If you have 
a summer job in a company, 
be curious and inquisitive 
Look around Talk to the 
engineers and find out what 
they do Over time, this pro- 
cess will increase your un- 
derstanding of engineering 
Increased knowledge will 
bring 'ncreaseo motivation 
We tend to like things that 
we know a lot about 
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PatolH 

Invented by the Aztec Indians 
some time before the Spanish 
conquest of Mexico in 1521, 
Patolli was a favorite gam- 
bling game. To win the stakes 
and forfeits, a player must be 
first to remove all pieces from 
the board. 
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Set Goals For Yourself 



Obvious though it may 
sound, setting goals— having 
a clear idea of what you 
want to acconnplish in both 
the short and long-ternn— is 
a key requirennent to beconn- 
ing an effective student and 
a successful professional 
Only when you set goals will 
you have something against 
which to measure yourself 

Consider, for example, two 
engineering students in a 
calculus class who score a 
"B" on their first exam One 
student is extremely un- 
happy and resolves to study 
much harder for the next 
test She has set a goal of 
earning an "A" in the course, 
and by falling short on thf 
firs, test, she knows that she 
must work more The other 
student, however, is content 
With the "B" grade and de- 



cides that he may be able to 
increase his work hours 
Since even less study is nec- 
essary than he has been 
doing These different be- 
haviors are tne result or 
different expectations, of the 
two students having different 
goals for themselves As this 
case of the two students 
illustrates, success or failure 
can only be measured 
according to self-imposed 
goals 

Astronaut Franklin Chang- 
Diaz tells one of the most 
motivational stories I have 
ever heard Chang-Diaz was 
born and grew up in Costa 
Rica As a child he was en- 
amored of the U S space 
program He and his friends 
built spacecrafts out of card- 
board boxes, equipping them 
with broken radios and furni- 
ture They would go through 
a count-down and lift-off and 
pretend they travelled to a 
distant planet Because of 
his interest, he set a per- 
sonal goal of becoming a 
U S astronaut' Imagine a 
young Costa Rican citizen 



who didn't speak a word of 
English aspiring to be a U S 
astronaut When he finished 
high school he worked tor a 
year and saved enough 
money to buy a one-way air- 
plane ticket to Hartford. Con- 
necticut where he had some 
distant relatives In Hartford 
he repeated his senior year 
of high school, learned En- 
glish, and was admitted to 
the University of Connecti- 
cut where he majored in en- 
gineering After graduating 
witn honors, he began grad- 
uate study at MIT, eventually 
receiving his PhD in plasma 
physics He then applied for 
the astronaut program, was 
accepted, and became the 
first Hispanic astronaut He 
flew his first space shuttle 
mission in January. 1986 

The point that the story of 
Dr Chang-Diaz drives home 
so convincingly is the need 
to have goals For how can 
you expect to get someplace 
if you don't know where it is 
you want to go'^ This is 
something you must define 
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for yourself, just as Dr 
Chang-Diaz did for himself 

Right now your nnost im- 
portant goal IS to graduate 
With your degree in engi- 
neering But what else would 
you like to accomplish'? Be- 
come president of your cm 
company'? Make a million 
dollars'? Become a college 
professor'? And what about 
your more immediate goals'? 
Maybe you want to make a 
3 0 GPA next semester, im- 
prove your writing skills, or 
become president of one of 
the engineering student 
organizations 

I would suggest that you 
go through an exercise of 
writing down short term, in- 
termediate term, and long 
term goals Consider what 
you want to accomplish in 
the next week, in the next 
month, in the next year, in 
the next five years Review 
these lists regularly and re- 
vise them as necessary 
Measure yourself against 
your goals and adjust your 
behavior to bnng your ac- 
tions in line with them 

Make meeting your goals 
important to you Above all, 
make the goal of graduating 
with a degree in engineering 
yc jr r umber one priority 
f( w other accomplishments 
will have such a profound, 
positive effect on your life 



Backgammon 

Thought to have been in- 
vented in Persia between 226 
and 241 A.D., Bacicgammon is 
now played throughout the 
Middle East, Europe and 
North America. Win by racing 
your pieces around and off 
the board before your 
opponent. 
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Structure Your Life 
Situation: Don't 
Program Yourself for 
Failure 



Setting a goal is easy Most 
people would like to be rich, 
to be successful, to have 
good personal relationships, 
and so forth The difficult part 
IS to act m such a way as to 
ensure that a particular goal 
IS reached People who want 
to have a lot of money, for 
exannple, nnust behave in 
such a way as to bring this 
about They must concen- 
trate on such matters as pre- 
paring themselves to be able 
to earn money and fearning 
how to invest wisely They 
may need to defer their im- 
mediate desires— such as 
buying a car, taking a vaca- 
tion, or having children— in 
pursuit of their longer term, 
more important goal of ac- 
quiring and building wealth 

In like manner, setting a 
goal of graduating in en- 
gineering IS easy Making it 
happen is the hard part One 
of the most difficult but im- 
portant aspects of being a 
successful student is to 
structure vour life situation 
so that school can become 
your number one priority To 
be a full-time engineering 
student is a major commit- 
ment If you devotp the ap- 
propriate amount of time and 
effort to your studies, you will 
have limited time or energy 
for other obligations 

There are a number of 
factors outside of school- 
family, friends, work, com- 
muting—that can make 
major demands on you It is 
imperative that you do what- 
ever IS necessary to mini- 
mize the impact of these 
factors I often see students 
who are taking a full load of 
math/science/ engineering 
courses, commute over an 
hour each way to school, 
work 20 hours a week, have 



a family that expects them to 
help out around the house, 
and try to maintain an active 
social life Many students in 
this situation are v'ery likely 
programmed for failure 

Each person has unique 
pressures and constraints on 
his or her life Some of them 
you cannot control, but many 
you can You may feel, for 
example, that you must have 
a car, that you must work, 
that you must live at home 
You may feel that you need 
to dress well or have a 
stereo But these needs can 
conflict with your goal of get- 
ting an education In order to 
be successful in school you 
may be forced to make 
some difficult decisions Pay 
particular attention to the fol- 
lowing factors They are 
ones that I've seen repeat- 
edly cause students 
problems 

Living Arrangements. 

If at al' possible, live on or 
near the university campus 
The more immersed you 
can get in the university en- 
vironment, the better your 
chances of success will be 
Commuting takes time, en- 
ergy, and money, and living 
at home can present distrac- 
tions Parents may expect 
you to help around the 
house Little brothers and 
sisters may be no.sy and 
distracting Neighborhood 
friends may not understand 
your need to study Above 
all, whether you live at home 
or on campus, this is a time 
in your life when it's appro- 
priate to be a bit selfish 
^'lace a high value on your 
t'me, and learn to say no 
when necessary 

Fart-Time Work. 

Full-time engineering study 
IS a full-time commitment 
Working up to 10 hours a 
week IS probably okay, but 
more is almost certain to 
take its toll on your aca- 
demic performance While it 
may be essential for you to 
work. It may also be that you 
are working to afford a nice 



car, stereo, or other non-es- 
sentials Look at It this way 
ycu may get a job for $5 an 
hour, but in doing so you 
jeopardize your education u» 
at best extend the time to 
graduation When you gradu- 
ate you will make at least 
$15 an hour So try to delay 
as many material wants as 
possible You wili have much 
more in the long term 

Influence of Friends, 
Family. 

Friends and family may not 
understand the demands of 
engineering study and may 
unintentionally distract you 
Have a frank talk with your 
parents Let them know that 
yo'j want to make school 
youi number one priority 
Ask for iheir help, and nego- 
tiate clear agreements about 
their demands on you 

If you are a recent high 
school graduate, dealing with 
friends from hioh school- 
especially those who are not 
pursuing an education— may 
be a problem for you They 
may put pressuie on you to 
spend as much time with 
them as you did in hig^ 
school, while you may find 
that you nave less and less 
in common with them 
Ideally, you should concen- 
trate on developing relation- 
ships with students who are 
engaged in the sane course 
work as you This will benefit 
you since they will support 
you in your academic en- 
deavors and you will no 
longer have to separate your 
academic life from your 
social life 
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Focus on The Positive 
Aspects of Being a 
College Student 



I iike to make an analogy be- 
tween jogging and going to 
college People take up jog- 
ging because they perceive 
certain benefits Thpy expect 
to live longer, feel better, 
breathe easier, lose weight 
li^'tially they may dislike the 
experience of jogging, suffer- 
ing through it solely for the 
end result Eventually, how- 
ever, most joggers learn tc 
enjoy the experence They 
come to enjoy the physical 
elements of jogging— the 
rhythmic cadences of mov- 
ing and breathing, the har- 
mony between body and 
mind— and they find that 
long periods of jogging can 
lead to particularly unique 
experiences the so-callrd 
"rui 3rs' high," a heightened 
sensitivity to the world 
around them, an ability to 
think creatively and 
imaginatively 

Engineering students are 
often like joggers At first 
they may resent or dislike 
the college experience bui 
persevere because of the fu- 
ture benefits they anticipate 
career opportunities, money, 
social status, secunty But 
they eventually come to ao- 
preciate their schooling, not 
only for the benefits it prom- 
ises but for the expe. lence 
Itself 

If, like the novica jogger, 
you find that you dislike 
school, you are not focusing 
on the positive aspects of 
being a college student You 
need to recognize that you 
have created an attitude that 
may have nothing to do with 
reality In fact, you probably 
are in the best situation of 
your life and just not aware 
of It Surely you have heard 
people say that their college 



years were the ber' years of 
their lives Why do you sup- 
pose they say this*^ 

If you do have a negative 
attitude toward school, now 
ts the time to change it For 
It s more than likely that you 
are neither performing at 
your peak effectiveness nor 
enjoying what should be a 
most exciting, rewarding time 
in your life Learn to focus on 
the positive aspects of being 
a college student Some of 
the most significant of these 
aspects are 

Growth Period. 

As a college stLdenl, you are 
in an unusually heavy growth 
period One indication of this 
IS the way in winch you are 
"outgrowing" your friends 
from high school who ate not 
going to college Probably 
never in your life will you be 
in such an intense per'Od of 
learning f^n^ experiencing 
new things as when you are 
in college 

Exposure to People. 

You are in an extremely peo- 
ple-oriented environment 
Never again will you be with 
so many people of the same 
age and interests as when 
you are in college The 
friends you make during your 
college years wtJ be impor- 
tant and heipful to you 
throughout your life 

Manager of Your Time. 

As a college student you are 
working for yourself You 
have no boss, no one to tell 
you what to do Except for 
your class time, you are 
pretty much free to manage 
your time and your affairs 

Starts and Stops. 

School starts and stops, 
somewhat like the running of 
a race When the race starts 
you put out a great deal of 
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effort, maybe more than you 
would like to. but you do so 
because you can see that it 
will end When it does end, 
/ou then have an extended 
period of time for rest . nd 
rejuvenation— a broak you 
will not have once you start 
working as an engineer 

When you learn to appre- 
ciate these and other unique 
aspects of being a college 
student, y^u will see an im- 
provement in your academic 
performance Remember 
that positive attitudes bring 
positive results; negative atti- 
tudes bring negative results 



Mane t/a 

Although It was probably in- 
vented in ancient Egypt, Man- 
caia is played in different 
forms through most of Black 
Africa. A complex game in 
which pebbles are used as 
counters, Mancala Is won by 
the player who ends the game 
having the most counters. 
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View College as 
Your Opportunity to 
Prepare for Your 
Future 



One of the most positive and 
unique aspects of your col- 
lege experience is that it is a 
period of time wnen you are 
working for yourself with the 
objective of preparing your- 
self for your future You 
should therefore realize that 
whenever you take the easi- 
est instructor, avoid a course 
because you feel weak in 
that area, cut a class, or 
make any conscious choice 
to avoid learning, growing, or 
developing yourself, you are 
not getting away with some- 
thing— you 'ire work.ng 
against yourself 

Certainly one reason you 
have chosen engineering as 
a major is the availability of 
jobs In view of this, you 
need to consider what fac- 
tors are important to employ- 
ers and work to develop 
yourself in these areas In a 
recent study, employers 
ranked the following as key 
to selecting individuals for 
employment 

1 Personal qualifications in- 
cluding maturity, initiative, 
enthusiasm, poise, appear- 
ance, and ability to work with 
others 

2 Scholastic qualifications 
as shown by grades in all 
subjects or in a major field 

3 Specialized courses re- 
lated to a particular field of 
work 

4 Kind and amount of part- 
time or summer employment 
while in college 

5 Experience in campus 
activities, especially partici- 
pation and leadership in 
extracurricular life 

As you near the gradua- 
tion point, you will undoubt- 
edly participate in a number 
of interviews with prospec- 
tive employers How you fare 
in these interviews depends 
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on how well you have pre- 
pared yourself between now 
and then tn the above a'^^s 
To be strong in each e 
you must make a conscious 
commitment to make it 
happen 

Personal Qualifications. 

You may be suj prised to 
learn tha» personal qualifica- 
tiof.s, not grades, are the 
number one factor in eval- 
uating candidates for em- 
ployment Probably thp most 
important factor relatea to 
personal qualifications is the 
ability to work with and com- 
municate effectively with 
people It could be that you 
alread\ are strong in this 
area, but mosi of us have 
room for improvement Self- 
assessment IS important 
Most of us know whether we 
get along well with others 
and whether we are effective 
communicators The prob- 
lem IS that, if we are weak in 
the area of personal rela- 
*'ons, we tend to avo peo- 
ple and to be shy and 
withdrawn, giving us no 
chance to improve 



If you are weak in this 
area, commit firmly to 
changing yourself You may 
feel that change is not poss* 
Die, but that atthude is a cop- 
out It ma^ be safe, but it is 
non-construouve and simply 
riLi true We have learned to 
be the way we are because 
of our environment and cir- 
c imstances, and if we de~ 
cide we want to change, we 
can learn to behave 
differently 

One way to woik on your 
interpersonal skills is to seek 
counseling at your university 
counseling center Highly 
trained professionals are 
aval' ble to assist you 
through either individual 
counseling or personal 
growth groups Another way 
IS to take certain classes de- 
signed to improve your inter- 
personal and communication 
skills These include acting, 
speech, and writing classes, 
as well as courses in intei- 
personal communication and 
counseling offered by your 
psychology or educational 
psychology department Im- 
provement will also come 



with practice Go out of your 
way to talk with other stu- 
dents, professors, and pro- 
fessional engineers Join 
various dubs or stuaent or- 
ganizations and become 
involved 

Scholastic Qualifications. 

Grades are impdart When 
I interviewed fo^ my current 
position. I was asked to sub- 
mit transcripts of all my col- 
lege work, and I had 
completed my undergraou- 
ate work 22 years before' 
When you interview for your 
Urs\ job, you probablv will be 
asked to submit trari .npts, 
but certainly will be asked 
your grade point average 
Unhke the other factors 
which are qualitative and dif- 
(I'^.ult to evaluate, your grade 
point average is quantitative 
and therefore may get more 
emphasis than it really c'' - 
serves If your grade point 
average is below a certain 
'evei. some employers will 
eliminate you from consider- 
ation sole'y on that basis 
Wheii'stir this practice is 
proper or fair is ir/elevarl, it 
IS a reality you have to !ace 

Technical Specialty. 

Since technology rapidly 
changes, the demand for 
technical specialties likewise 
changes. Fortunately as an 
undergraduate, you will not 
achieve a high level of spe- 
cialization or else your 
choices would be even more 
difficult It IS hard enough 
merely to decide that engi- 
neering IS for you and even 
more so to decide what field 
of engineering to go into 
The difficulty of this choice 
varies from one school to the 
next since some have a 
highly specialized curriculum 
allowing the decision to be 
postponed until the junior or 
even senior year But at 
some point, even after you 
have chosen your spe- 
cialty— say, for example, 
electrical engineering— you 
still will be required to 
choose further among elec- 
tronics, computer engineer- 
ing, communications. 
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controls, microwave, and so 
forth My advice is to post- 
pone specialization as long 
as your curriculum will per- 
mit In time, you wili be in a 
better position to choose be- 
cause you will gam insights 
and information through 
more advanced course work, 
summer or part-time work 
exD' en^,es, and discus- 
sic h other students, 
piOtts'isors, ana engineers 

Pre-Profes8loi^al 
Employment. 

A company considering you 
for employment likes to see 
that you have had previous 
work experience, preferably 
in engineering-related fields 
Work experience not only 
demonstrates interest, initia- 
tive, and commitment on 
your part, it also provides 
you with references— people 
you have worked for who 
can vouch for your abilities 
Prospective employers also 
feel that the experience you 
have gained will reduce the 
time It takes for you to be- 
come productive \o their 
environment 

Pre-professional employ- 
ment can take the form of 
summer jobs, part-time work, 
or even a six-month-on. six- 
month-off cooperative edu- 
cation ("co-op") experience 
Obtaining a position will take 
effort on your part, as there 
are generally fewer jobs 
available than the demand. 
As a freshman or sophomore 
you wili have even more dif- 
ficulty because companies 
generally prefer juniors and 
seniors— students closer to 
graduation 

To increase your chances 
of lanr**ng a sur^mer job, 
take ari aggressive, compre- 
hensive approach Prepare a 
resume and cover letter and 
send it to local companies 
Follow-up with telephone 
calls. Be persistent. Partici- 
pate in any interview oppor- 
tunities through your office of 
career planning and place- 
ment. Check with the staff of 
your minority engineenng 
program for leads. Attend 
am/ iob fairs or career day 
J ip-ams held on your cam- 



pus and try to establish per- 
sonal relationships with the 
industry representatives 
there Be friendly and sell 
yourself— maybe wrangle an 
invitation to visit their facility 
Talk with students who have 
worked dunng previous 
summers and get them to 
recommend you to their su- 
pervisors Ask engineering 
faculty if they have any in- 
dustrial contacts Take the 
positive, assertive attitude 
that if anyone is going to get 
a job, it's going to be you 

Extracurricular Activities. 

Participation in extracurricu- 
lar activities 03n benefit you 
in many ways It can en- 
hance your college expen- 
ence, assist you in meeting 
people, develop your leader- 
ship and organizational skills, 
and give potential employers 
a concrete indication of your 
ability to work with and lead 
people A word of caution, 
however' be selective about 
your involvement in such ac- 
tivities, since the opportuni- 
ties to participate are so 
numerous that you could 
wiP'^ up neglecting your 
studies 

A good place to start is 
with your minority engineer- 
ing student organization Stu- 
dent chapters of the Society 
of Hispanic Professional En- 
gineers (SHPE), the National 
Society of Black Engineers 
(NSBE), American Indian 
Science and Engineering 
Society (AISES), and others 
may exist on your campus If 
not, help get one started 
Your participation in minority 
engineering student organi- 
zations can be especially re- 
warding as It will bring you in 
contact with other students 
whose backgrounds and 
goals are similar to your 
own Through active involve- 
ment and acceptance of 
leadership positions in the 
organization, you will learn 
how to work effectively with 
others to accomplish objec- 
tives. Also, through the or- 
ganization's contact with 
industry you will benefit from 
exposure to speakers, visits 
to technical facilitiec. and 



summer job opportunities 
Remember these are your 
organizations and they will 
only be as successful as vou 
make them So be bure lu do 
your part 

Another excellent opportu- 
nity for participation ts in stu- 
dent chapters of profebSional 
engineenng societies, which 
exist in every engineer'ng 
specialty Examples are the 
Institute of Electrical and 
Electronic Engineers (IEEE), 
the American Society of 
Mechanical Engineers 
(ASME), the American 
Society of Civil Engineers 
(ASCE), and the Amencan 
Institute of Chemical Engi- 
neers (AlChE) Although 
these organizations sponsor 
social and recreational activ- 
ities, their primary focus is 
professional They generally 
sponsor speakers, conduct 
field trips to industry, or coor- 
dinate competitive student 
projects A number of these 
student projects have 
become quite spirited 
competitions, drawing a 
significant amount of atten- 
tion on the campuses where 
they are held You may al- 
ready be familiar with some 
of these, such as the IEEE's 
"Micro-mouse," ASME's 
"Mini-Baja" car and human 
powered vehicle, and 
ASCE's concrete canoe 

Finally, there are certain 
types of extracurricular 
activities that you might 
consider for your own per- 
sonal developrpent or for 
strengthening specific 
talents These include writing 
for your campus newspaper, 
joining the debate club, or 
participating in musical or 
dramatic productions 

And don't forget student 
government— another excel- 
lent opportunity for personal 
growth and development 
Eventually you may want to 
run for one of the many 
elected offices, but many 
positions are appointed Go 
to your associated student 
office and ask how you can 
become involved Who 
knows, maybe in a few years 
you'll be running for student 
bod| Djiestdent' 
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Don't be Hung Up on 
The Idea of Seeking 
Help 



Do you feel that seeking help 
IS a sign of weakness'? That 
if you "make it" on your own 
you will get more out of your 
education'? The idea that we 
can make it through life with- 
out help from others is a 
myth When we are born we 
are totally dependent on our 
parents for our very survival 
Most of what we learn we 
are taught by others— par- 
ents, teachers, peers By us- 
ing a scientific textbook, we 
benefit from the many au- 
thors who have evolved the 
subject over years to the 
point where we can readily 
understand it We truly are 
dependent on others to live, 
grow, and thrive, and people 
who believe that they can 
succeed on their own are 
deceiving themselves Don't 
let such misconceptions 
stand in your way Instead, 
maximize the educational 
opportunities your campus 
offers you The really smart 
student does 

At the university uiere are 
three primary sources avail- 
able to help you with your 
academic work your peers, 
instructors, and tutors To 
become a "master" student, 
you must learn to use each 
of these effectively 

Making Effective Use of 
Your Peers. 

Your peers can significantly 
influence your academic 
performance, either posi- 
tively or negatively Negative 
peer pressure against those 
who apply themselves to 
learning is an age-old prob- 
lem Derisive terms like 
"wimp," "nerd," "geek," 
"bookworm," and "poindex- 
ter" are but a few of those 
which are used to exert so- 
cial pressure on the senous 
engineering student You 



may have experienced this 
type of peer pressure in high 
school if your friends were 
not so serious about their 
academics as you were, and 
you may have been forced 
into a pattern of studying 
alone— separating your 
academic life from your 
social life The "lone-wolf" 
approach to your academics 
may have worked for you in 
high school, but it is doubtful 
that It will work for you in 
engineering study where the 
concepts are much more 
complex and the pace much 
faster 

I would urge you to strive 
to integrate your social life 
with your academic life Start 
by developing study groups 
with one or several students 
in your classes Group study, 
you will find, has a number of 
advantages It is an effective 
way to learn since several 
points of view on the subject 
are brought to bear By ex- 
plaining the subject matter to 
others, you will gam under- 
standing Group study also 
allows you to meet your 
social needs while you are 
learning When I was work- 
ing on my Ph D, a close 
friend of mine and I took 
most of our courses to- 
gether To prepare for ex- 
ams, typically we would 
meet early on a Saturday 
morning in an empty class- 
room and take turns at the 
blackboard deriving results, 
discussing concepts, and 
working problems Before we 
knew it eight or ten hours 
would pass There is no way 
I would have spent that 
amount of time studying 
alone on a Saturday Lastly, 
group study provides you 
with practice in working and 
communicating with other 
people This is excellent ex- 
perience for working in in- 
dustry where, as we noted 
earlier, the ability to work 
with other people is critical 

Strategies For Using Your 
Professors. 

Your professors represent an 
extremely valuable resource 
to you They can provide you 



with individual help in your 
courses, give you advice 
about trfj curriculum, regula- 
tions and procedures, and 
careers in enqineerinq, can 
write letter's of recommenda- 
tion for you, and be suppor- 
tive in numerous ether ways 
But your professors can only 
assist you if you take the ini- 
tiative to seek them out 

The first step in making ef- 
fective use ot your profes- 
sors IS to ov ^come any fear 
or intimidation of them you 
may feel Being awed by 
your professors is a natural 
first reaction since they are 
older and better educated, 
and often project a confident 
"know It all" attitude As a re- 
sult, you may think that your 
professors don't care about 
you or even that they are 
against you But this is prob- 
ably not true After all, most 
professors chose teaching 
because they like teaching 
and working with students 
And remember that profes- 
sors are human beings just 
like you, that they have simi- 
lar needs, fears, and insecur- 
ities as you They may very 
much need to be liked, want 
you to think they are good 
teachers, need to impress 
you with their knowledge, or 
fear that they might make a 
mistake and reveal that they 
don't have a total command 
of their subject matter 

Rather than fear your pro- 
fessors or view them as ad- 
versaries, try to develop 
personal relationships with 
them Begin with the goal of 
having each of your profes- 
sors know you by name To 
do this, increase your visibil- 
ity Ask questions in class 
Speak to the professors after 
class Remind them of your 
name until you're sure that 
they know it 

Next, take advantage of 
your professors' office hours 
At most universities, profes- 
sors are required to sched- 
ule a certain number of 
hours when they are in their 
offices and available to stu- 
dents Make up some spe- 
cific questions to ask, either 
related to engineering or of a 
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more general nature Most 
professors love to talk about 
themselves Ask them where 
they went to college, how 
they chose their technical 
specialty, how they got into 
teaching Professors also 
love to give advice Ask 
them how to study more 
effectively, how to learn 
more about engineering as a 
career, whether you should 
work part-time, or even 
how to deal with a specific 
personal problem The next 
thing you know they will be 
wanting to show you their 
laboratories, inviting you to 
their homes for dinner, or 
offering to help find you a 
summer job 

Without question, the best 
way to learn is to engage in 
a one-on-one dialogue with 
an expert in the subject This 
IS one of the oldest and most 
effective forms of teaching 
and IS known as the "So- 
cratic method" because it 
was the primary form of 
teaching used by the Greek 
philosopher Socrates Our 
present system where one 
teacher lectures to 30 (or 
sometimes 3C0n students is 
obviously net most effective 
for the learning process, but 
IS the way we do it to be 
cost-effective Having one 



teacher for eac*^ student 
would be ideal, but it would 
be too expensive The pri- 
mary advantage of the 
Sucralic metfiud ib Ifial, 
through the dialogue be- 
tween the teacher and stu- 
dent, the teacher can know 
at once whether the student 
understands and can adjust 
his or her approach accord- 
ingly I would encourage you 
to seek every possible op- 
portunity for this kind of 
teaching Tell your professor 
that you would like !o have 
some one-on-one instruc- 
tion Don't worry if the pro- 
fessor initially acts a bit 
impatient with your lack of 
understanding Professors 
tend to forget that they were 
not born knowing the subject 
—that they once struggled 
just like you to understand it 
View that as thei^ problem, 
not yours' Don't be afraid to 
show your ignorance or to 
make niistakeii We generally 
learn much more from our 
mistakes than from our 
successes 

Utilizing Tutors and Cither 
Campus Resources. 

Tutors are another excellent 
source of the type of one- 
on-cne instruction discussed 
above Some students have 
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a resiste "^e to utilizing tu- 
tors, viewi.ig the need for 
tutoring as an aamission 
they are doing poorly or 
need help I wouio '^ricour- 
age you to take a positive 
attitude toward the use of 
tutors, to look upon tutoring 
as an opportunity for you to 
have a dialogue with an ex- 
oert in a subject that you 
>vant to learn 

Your university undoubt- 
edly provides tutoring ser- 
vices through your minority 
engineering program, cam- 
pus-wide minority student 
programs, or learning assis- 
tance center In addition, 
your mathematics depart- 
ment may run a math lab, or 
members of your engineer- 
ing honor society, Tau Beta 
Pi. may do voluntary tutoring 
as a service to the school 

Many other campus ser- 
vices are available to you 
The office of career planning 
and placement can provide 
you with information about 
companies, help you prepare 
a resume, work with you to 
develop your interviewing 
skills, and help you find 
summer jobs The counsel- 
ing center can assist you 
with personal problems, both 
those related to your aca- 
demics—such as lack of 
motivation, inability to con- 
centrate, and test anxiety— 
and those that are non- 
academic— such as family, 
financial, and legal problems 
The learning assistance 
center can help you improve 
your reading, writing, and 
study skills Your financial aid 
office can inform you about 
scholarships and loans for 
which you might be eligible 
Your student health center 
can help you with physical or 
emotional problems 

f^yiost of these campus 
services require that you 
take the initiative They will 
not seek you out Part of 
good "academic games- 
manship," then, IS for you to 
scope out the resources 
available to you and make 
optimal use of them 
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Develop Your Study 
Skills 




How you do in school is a di- 
rect result of the approach 
you take to the process of 
studying and learning Be- 
coming a "master" student 
means that you have mas- 
tered the principles of good 
study skills and are able to 
put them into daily practice 
The area of study skills is 
extremely broad and many 
full length books on it "lave 
been written Topics covered 
include note taking, test tak- 
ing, reading for comprehen- 
sion, time management, and 
many others It is not my in- 
tention here to give any sort 
of complete coverage on this 
subject, but rather to empha- 
size a few critical ideas 
which, if put into practice, 
would drannatically enhance 
your academic success 

"Take it as it Comes." 

I use this well-known ex- 
pression to emphasize what I 
consider to be the /cey to 
success in engineering 
study Put more directly, don't 
allow the next class session 
in a course lo come without 
having mastered the material 
presented in the previous 
session Have you ever 
thought of why a typical 
course meets for one hour 
three times a week for 15 
weeks'? The answer is obvi- 
ous we can only absorb a 
certain amount of material at 
one time, and only when that 
material is mastered can we 
go on to new material The 
faculty have designed a 
sound educational experi- 
ence in which they sequen- 
tially cover small amounts of 
material for you to master 
However, unless you do your 
part, you can transform the 
sound educational experi- 
ence into an unsound one 
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A common mistake is to 
study from test to test rather 
than from class to class 
One trap you can fall into is 
to be lulled into a false sense 
of security because the 
teacher presents the mate- 
rial so clearly that you feel 
you understand it completely 
and therefore do not need to 
study it But when you attend 
a lecture that is presented 
quite clearly, it only proves 
that the teacher understands 
the material What is neces- 
sary IS for you to understand 
It— for you to be able to give 
the lecture In fact, that 
should be your goal in every 
class, get to the point whe«'e 
you could give the lecture 

To do this require^ that 
you read your text, study 
your notes, solve as many 
problems as time permits, 
and discuss the subject with 
others But the timing is key 
For effective and efficient 
learning it is essentia' that 
this occur before the next 
class in the course Re- 
search on learning indicates 
that the more effic.ent learn- 
ing occurs the sooner study- 
ing takes place after the 
initial exposure to the mate- 
rial Certainly, then, you 
should not wait for three 
weeks UPtil a test is an- 
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nounced to begin studying 
the material It is better to 
study the same evening 
rather than the next day In 
fact, you should study as 
s^'^n as possible after each 
class 

Learning \f, a 
Reinforcemei^! Process. 

Real learning ard undti- 
standing only cone aftei 
repeated exposure lo the 
subject matter The way in 
which we learn the subject 
of mechanics, the study of 
forces and motion, can serve 
as an example Our f'rst ex- 
posure to mechanics may 
ha^'e come in high school 
physics Next we study a 
whole semester of mechan- 
ICS in our first freshman 
physics course In the soph- 
omore year we may have a 
course in statics and in the 
junior year a course in engi- 
neering dynamics If we are 
interested, we can take sev- 
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eral senior level courses 
and, for a thorough under- 
standing of mechanics, 
we could pursue graduate 
study— a master's or even 
Ph D degree Even then, if 
we were to begin teaching 
mechanics, we would find 
areas where we were not 
completely cl ^ar and proba- 
bly only after a number of 
years of teaching would we 
feel that we had totai mas- 
tery of just the basics of the 
subject Even for the oright- 
est person, learning is a slow 
process that occurs over 
time and relies on rein- 
forcement 

The educational system is 
structured to offer you the 
opportunity to reinforce the 
subject matter many times 
within the semester Only by 
taking advantage of these 
opportunities will you achieve 
a satisfactory level of learn- 
ing Your first exposure to the 
materia! comes when you 
'ead over the material prior 
to (he lecture The lecture 'S 
♦hen a first reinforcement To 
get the most out of the lec- 
ture, sit near the front, con- 
centrate on the material 
being presented, and take 
thorough notes Good note 
taking is an art. as you have 
to balance the processes of 
taking notes and listening at 
the same time Writing down 
the material will further rein- 
force learning, and good 
notes will prov'de you a 
record of what the professor 
feels IS important 

As previously discussed, 
study the material as soon 
as possible after the lectuie 
Review and annotate your 
notes, read any text material 
related to the lecture, and 
work problems—as many as 
you can. Solving one or two 
problems, even though that 
may be all the professor 
assigned, will not ensure an 
adequate level of under- 
standing If time permits work 
all of the problems in the 
book If more time is avail- 
able, work them a second 
time Practice, practice, 
practice' The more problems 



you solve, the more you will 
learn Most or the learning in 
math, science, and engi- 
neering courses comes not 
from studying or reading but 
from solving problems 

Once you have done 
these things, you will be 
ready for the next class 
meeting You will have 
already had a number or 
reinforcements of the mate- 
rial Later you will again 
reinforce the material when 
you review for a test and still 
later when you study for the 
final exam 

How Many Hours Should 
You Study? 

Once you commit to keeping 
up in your classes and tak- 
ing advantage of each op- 
portunity to reinforce the 
learning process, you r.iust 
determine how many hours 
of study to put in to master 
the material covered in a 
one-hour lecture I'm sure 
you've heard the standard 
rule-of-thumb that you 
should study two hour? out 
of class for every hour in 
class No way' This is a 
gross oversimplificatio.) The 
answer is that you should 
put in whatever amount of 
time you need For demand- 
ing technical courses it is 
doubtful that two hours are 
en jugh. the correct number 
for you may be three, four, or 
even f:ve hours 

Even though it is difficult to 
assess initially, i suggest that 
you come up with a nunriber 
for each of your classes In 
making this determination, 
you will have to consider 
such factors as how difficult 
the course is. how good a 
student you are. how well 
prepared you are for the 
course, and what grade you 
want to receive Makii.g an 
"A" will take a lot more effort 
than making a " 

Once you have decided 
♦nrfi, for a particular course, 
you should study say three 
hours between each class 
meeting, and you realize that 
the best time to do this study- 
ing IS as soon after you have 
attended the lecture as pos- 
sible, you have done the 



easy part The hard part is 
actually doing it Putting 
these approaches into prac- 
tice requires you to be an 
organized persun dnd an ex- 
pert at managing your time 

Learn to Manage Your 
Time. 

Everyone from the president 
of IBM to a bum on skid 
row has exactly the same 
amount of time—to be pre- 
cise. 168 hours per week 
There is no point in saying 
that you have no time be- 
cause you have just as 
much as anyone else Some 
people, however, accomplish 
a great deal with their time 
and others accomplisn virtu- 
ally nothing 

Your effectiveness as a 
student will be greatly en- 
hanced by scheduling your 
time "^he approach I took 
when I was a student was 
to sit down each Sunday 
night with a form like the one 
on page 19 and schedule my 
entire week 

To use this form, first write 
down all your commitments 
classes, meetings, job. time 
to get to and from school, 
time for meals, and so forth 
The rest of the time is avaH- 
aole for one of two purposes 
study or recreation 

Next, schedule blocks of 
time to study You have al- 
ready decided how much 
time you need between each 
class meeting and you know 
the advantages of schedul- 
ing It as soon after the class 
meeting as possible Write 
down both w/)ere and what 
you will study Students tend 
to waste too much time be- 
tv/een classes making three 
aecisions Should I study 
now or later'^ Where should I 
study'^ What should I study'? 
By making theso decisions 
in advance, you wiH improve 
your efficiency tremendously 

Onue your study time is 
scheduled, check to see if 
you've left open some time 
for recreation If not, you 
probably are overcommitted, 
you have taken on too much 



One of the advantages of 
making a schedule is that it 
gives you a graphic picture 
of your situation Remember 
don't "program yourself for 
failure " Be realistic about 
what you can handle If you 
are overcommitted. you may 
want to choose to let some- 
thing go Reduce your work 
hours or your extracurricular 
activities or reduce the num- 
ber of units you are taking 

Making up a weekly 
schedule, you will find, is 
easy and fun But sticking to 
it will be a challenge The 
key IS to make a serious 
commitment to your study 
time I'm sure you take your 
class time as a serious com- 
mitment If for example, five 
minutes before a class a 
friend asked you to go to the 
student union, you would say 
"No, I Nave a class " But 
what about your study time'? 
What if the same friend 
came up to you just as you 
were about to go to the 
library to study'? I would en- 
courage you to make the 
same commitment to your 
scheduled study time as you 
do to your class time After 
all, much more learning 
occurs out of class than in 
Every time you put off an 
hour of studying you are 
borrowing time from the 
future, time which will not 
be there 

To monitor yourself, mark 
in red on your schedule the 
hours you actually study At 
the end of each week you 
will ho able to readily count 
up how much studying you 
did If you are doing poorly in 
your classes, I'll bet you will 
see a direct correlation with 
the amount of studying you 
are doing 

Initially you may find that 
you have made a schedule 
you are unable to follow 
Don't worry about that In 
time, you will learn about 
what you can and cannot 
do and will become more 
proficient at scheduling 
your time 
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preparing For and Taking 
Tests. 

As I pointed out in the int''0- 
duction, the key to success 
in engineering study >s to 
become a "master" at pre- 
paring for and taking tests 
The best thing you can do to 
prepare for tests is to adopt 
the approaches discussed in 
the previous three sections 
When I hear a student boast 
that he or she stayed up all 
night studying for a test, I 
know this IS a student who is 
not doing well Cramming for 
tests IS the wrong approach 
If you "take it as it comes," 
preparing for a test will 
merely involve scheduling 
time over several days prior 
to the test to review the 
material You shouldn't have 
to cover new material when 
preparing for a test 

There is one major differ- 
ence between doing home- 
work and taking a test time 
pressure I would suggest 
that when preparing for a 
test, you spend a portion of 
your time working problems 
under a time limit If you can, 
obtain tests from previous 
semesters or, better yet, con- 
struct your own exams Cre- 
ating and taking your own 
practice exams wi;I give you 
invaluable experience in 
solving problems under 
pressure, plus it will give you 
the added advantage of 
learning to "scope out" tests 
In time you will significantly 
improve your ability both to 
work under pressure and to 
predict what will be on tests 

Be sure to get a good 
night's sleep prior to a test 
Arrive at the site of the test 
early so that you have ample 
time to gather your thoughts, 
and be sure you have what- 
ever materials you'll need 
paper, pencils, calculators, 
etc A certain arr.ount of 
"psyching yourself up," simi- 
lar to what an athlete does 
prior to a big game, might be 
helpful, however, you don't 
want to get so nervous that 
you can't concentrate 

When you are given the 
test, don't start work immedi- 
ately First read over the en- 



tire test Try to judge which 
are the easier problems and 
which are the iiarder ones 
Many instructors grade on a 
"curve ' so that your absolute 
score IS not as important as 
how you score relative to the 
class average If this is the 
case, It IS important that you 
also try to size up the overall 
difficulty of fhetest and 
make a guess as to what the 
class average on it will be In 
fact, jot down your estimate 
so that you can compare it 
later with the actual out- 
come Through this process, 
over time you will become 
adept at sizing up tests You 
will be able to recognize that 
on one test, it may take a 
score of 90 to get an "A," 
while on another test 50 may 
be an "A " Knowing that you 
only need to get one-half of 
the problems correct will 
greatly affect the way you 
approach a test 

Once you have sized up 
the test, don't start with the 
first problem, start with the 
easiest one As you work the 
easiest problems and accu- 
mulate points, your confi- 
dence will build and you will 
develop a certain momen- 
tum Maintain some aware- 
ness of time By dividing the 
time available by the total 
number of problems, you will 
know how much time to 
spend on each Try to com- 
plete a problem before leav- 
ing tt, and avoid jumping 
from problem to problem 
since you'll waste time get- 
ting restarted Be sure to 
check your work carefully, as 
careless mistakes can be 
very costly It is probably 
smarter to work three of five 
problems perfectly than to 
do all five carelessly Never 
leave a test early Where do 
you have to go that is more 
important than achieving the 
highest possible score on a 
\esP If you have extra time, 
check and recheck No mat- 
ter how many times you 
proofread a term paper, mis- 
takes can still be overlooked 
The same is true for a test 
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Take Care of 
Yourself Personally 




To be productive and happy, 
It IS important that you take 
care of yourself personally 
With the rigors and demands 
of being a student, it is easy 
to ignore your emotional and 
physical well-being But that 
IS a big mistake' Tending to 
your personal needs is a 
must 

Many people are not 
aware of the interrelationship 
between our physical and 
emotional health The fact is 
they are strongly interrelated 
our physical well-being 
greatly affects our emotional 
state— and vice verse For 
example, one of the best 
remedies for emotional 
stress IS vigorous physical 
exercise And I'm sure 
you've noticed that when 
you are mentally "up," you 
tend to feel good physically. 
whereas if you're emotionally 
down, you often feel physi- 
cally fatigued or even get sick 

Since each of us is 
unique and our emotional 
and physical states so com- 
plicated, this section is only 
meant to point out a few 
ideas for your consideration 
Most obviously and most im- 
portantly, to expect a high 
level of mental and physical 
health, it is essential that 
you 

■ Eat nutritionally 

■ Engage in regular aerobic 
exercise 

■ Get adequate sleep 
H Avoid drugs 

What you eat significantly 
affects your physical and 
mental state A proper diet 
consists of fresh fruits and 
vegetables, lean meat in 
moderation, and whole gram 
products Avoid processed 
foods, fatty foods, and sugar 
Not only will you feel better 
now but you'll reduce your 
chances of heart attack, 
cancer, and other diseases 
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Regular aerobic exercise 
in which you get your heart 
rate above 130 beats per 
minute for more than 20 min- 
utes at least three times a 
week IS essential to good 
physical condition If you're 
not already engaged in some 
form of exercise, you should 
consider taking up jogging, 
brisk walking, swimming, bik- 
ing, rowing, aerobic dancing, 
or any vigorous activity that 
will improve your pnysical fit- 
ness and that you can do 
regularly 

Different people require 
different amounts of sleep 
and the amount needed may 
change as you grow older 
Only you can determine how 
much sleep you need Just 
remember that your work ef- 
ficiency will decrease if you 
are getting either less or 
more sleep than you need 

Drugs are abundant in our 
society Some, such as caf- 
feine, alcohol, and nicotine, 
are legal, others, such as 
marijuana and cocaine, are 
illegal Regardless of their 
legality, all can be harmful 
and my advice to you is sim- 
ple avoid them Not only do 
drugs detract from your 
physical and mental health, 
they also can greatly inter- 
fere with your ability to study 

One important aspect of 
your mental state is the 
balance you strike between 



immediate and future gratifi- 
cation By seeking too much 
immediate gratification and 
therefore not getting your 
work done, you are likely to 
feel guilty You'll probably 
then worry about the fact 
that you are not studying, 
putting yourself in a mental 
state in which you cannot 
study 

On the other hand if you 
work too much, too long, or 
too hard, you begin to feel 
deprived Feelings of depri- 
vation and resentment can 
begin to sabotage your com- 
mitment You may begin to 
doubt whether the sacnfice 
iS worth It 

What you need to find is 
a proper balance between 
work and play One ap- 
proach IS to reward yourself 
\A/henever you work Re- 
wards can be small things, 
like taking a break, going for 
a walk, watching your favor- 
ite TV show, taking an hour 
for recreational reading Or 
they could be larger things, 
such as going to a party, 
buying yourself some new 
clothes, or going away for 
the weekend with a friend 
Tne point is that, rather than 
take the view that the work 
you are doing will not ^ /e a 
payoff until far into the future, 
you provide yoursel* with fre- 
quent and immediate re- 
wards for your hard work 
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Nyout 

Still a popular gambling game 
today, Nyout had its begin- 
nings in Korea at>out 1000 
B.C. The successful player is 
first to race each piece— or 
horse— around the course 
and off the board. 



Conclusions 



You are at a crossroads in 
your life One road leads you 
to graduation as a profes- 
sional engineer A rewarding 
and challenging career will 
be yours The opportunity to 
have control over your life, to 
have choices, to be well 
paid, to be a professional, to 
command respect, to travel, 
to meet and work with inter- 
esting people, to contribute 
in a meaningful way to solv- 
ing society's problems— all 
this and much nnore can be 
yours The other road is the 
one followed by the many 
students who are unwilling 
to pay the price to make the 
personal sacrifice, to work, to 
struggle, to persist, who give 
up and drop out 

Each year commence- 
ment IS a very rewarding and 



Zamma 

Zamma boards were origi- 
nally drawn in the sand in 
North Africa's Sahara with 
pieces referred to as 40 "men" 
and 40 "women." The winning 
player is the one who cap- 
tures all of the opposing 
pieces. 



happy time for me It is such 
a thrill to see students at the 
point of graduation so proud, 
so happy, so pleased with 
theitiseivtib add tfieir dc- 
complishments It's not that 
these students were without 
frustration along the way 
Many experienced setbacks 
and failures but rose up and 
overcame them Many 
wanted to give up but didn't 
and they prevailed' The joy 
on their faces at the gradua- 
tion ceremonies shows that 
everything was worth it 

Then there are those oc- 
casions when one of mv stu- 
dents who dropped out will 
come back to see me It 
saddens me to hear that 
they wish they had stuck it 
out That they're working 
in an unrewarding job for 
barely above min'mum 
wage That they would like to 
come back to school but 
now have family responsibili- 
ties and can t see any way 
to do It 

The purpose of this book 
IS to encourage you to take 
the road that leads to gradu- 
ation in engineering and to 
guide you in travelling that 
road The opportunity to write 
down ideas that I have been 
teaching students for some 
ysars has been very reward- 
ing for me If they bring 
something of value to you. 
nny reward will be even 
greater 
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